measured by length of stay (LOS) and total costs, and identification of predictors of patients undergoing GIE.
In their analysis, 37.4% of hospitalized patients with AIS and GIH underwent GIE with a mortality of 9% compared to 19.5% for those that did not (p < 0.001). In their multivariate regression analysis, the adjusted odds ratio between the groups was 0.4 (p < 0.001) after adjusting for potential confounding variables. They also found that patients who underwent GIE had a statistically significant shorter adjusted LOS of 9.49 versus 10.08 days (mean difference 0.58, 95% CI 0.37-0.80, p < 0.001) and a lower adjusted cost of hospitalization (mean difference of $5801, p < 0.001). Independent predictors of patients undergoing endoscopy were male gender, age > 65, Asian or Pacific Islander race, the presence of hypovolemic shock, need for blood transfusion, and admission to urban non-teaching hospitals. Inverse predictors of receiving GIE were the presence of acute respiratory failure, need for mechanical ventilation, and lower severity of illness (Diagnosis-Related Group [DRG] sub-class I to III).
This study provides valuable data and guidance for clinicians that encounter a common clinical dilemma for which evidence in the literature is extremely sparse. Although its greatest strength lies in the robust size of the population studied, it has some limitations that need to be taken into consideration before clinical application of any of its conclusions is recommended. The primary drawbacks of the study lie in its retrospective design and its reliance on ICD-9-CM codes. As with any retrospective study utilizing large databases, many confounding factors are present that cannot be accounted for despite valiant efforts directed at their adjustment. As the authors rightfully acknowledged in their discussion, certain individual characteristics that cannot be retrospectively analyzed may have influenced the care team's decision not to pursue GIE while simultaneously contributing to increased mortality. For example, patients that had a more severe stroke, had a poorer prognosis for meaningful neurologic recovery, had poor baseline functional status, or who had other life-threatening conditions may have been deemed too unstable to receive GIE. Alternatively, families and providers of these severely ill patients may have opted for less aggressive management given lack of perceived overall benefit. Another potential confounder is whether patients received thrombolysis with tissue plasminogen activator (tPA), as this confers an approximately 6.5% risk of intracerebral hemorrhage compared to 0.6% with placebo and a 2% overall risk of systemic hemorrhage [8] . Patients that develop intracerebral hemorrhage after tPA have as high as 83% risk of mortality [9] and could conceivably have concurrent GIH but succumb to neurologic deterioration before GIE can be performed. The analysis of ICD-9-CM codes, although useful, may also introduce potential confounders. Many codes commonly used to define key study variables in large retrospective studies may frequently be invalid. One study that examined administrative database research found that many subjects often have conditions that are miscoded [10] . The converse is also true, as certain conditions may not be coded depending on providers' perception of relevance to the current clinical encounter. This may include or exclude patients in each arm of the study based on the accuracy of coding, or potentially exclude certain comorbid conditions that may have impacted mortality. This study's greatest strength is perhaps also an important limitation. The vast size of the study's population can inflate seemingly small differences into statistically significant changes. An example of this is readily apparent in the baseline demographics ( Table 2 in the article) where the average age of those receiving GIE was 72.2 years versus 74.7 in those that did not (p < 0.001). This small difference in age is statistically significant owing to the large sample size. A more clinically relevant example is seen when comparing the LOS between the two groups: The patients that received GIE had a mean of 0.58 days shorter LOS, which was again found to be statistically significant. One could question whether some of these differences may be due to chance, yet appear statistically significant due to the laws of large numbers.
Siddiqui et al. have clarified a topic within the field of gastroenterology in which little evidence is available to support decision-making. Their findings suggest that GIE may be pursued safely in select patients with AIS and GIH with potential improvement in mortality and decreased burden on the health care system. Due to the retrospective design of the study, many confounders still persist; it cannot be assumed that GIE directly contributes to the mortality benefit seen in this study, although the association is encouraging. As aforementioned, due to the large study population, the statistically significant findings must be interpreted with caution as some may be of little clinical impact and confounding factors may exist. Overall, the investigators' findings are promising but need to be further validated with randomized prospective studies.
